The study was aimed at identifying the amount of reduction in the negative effects of leaf removal on both quality and quantity of sunflower as a result of foliar application of Fe and Mn. Severe leaf removal reduced the seed yield and seed weight to 11% and 10.5% respectively. The use of Fe in comparison to control increased the seed yield and seed weight up to 12% and 10% respectively. The use of Mn in comparison to control caused an increase in seed number up to 11.6% but caused a reduction in seed weight to 10%. The use of Fe in normal foliar defoliation treatment (40% defoliation) caused a significant increase in seed yield but no significant effect was observed in sever defoliation treatment (80% defoliation). Although using Mn in all treatments led to a rise in seed yield, the effect was not significant, it could be concluded that the combined use of Mn and Fe had no significant influence on sunflower yield, so there might be an antagonistic effect between the two.
Introduction
In many countries sunflowers (Helianthus annuus L.) are mainly grown for their edible oil or their nuts used as a snack. The main objective in crop production is to obtain high yielding and high quality crop. Achievement of this goal requires the use of appropriate cultivar for a particular region, high quality seed and application of proper management practices (Majid and Schnettier, 1987) .Oilseeds sowing has been an important part of the agriculture all over the world especially in the east for years and its production increase in the world confirms the importance of this issue. some countries have considerable potential or talent in oil seed production and some of oil seeds like castor and sesame have a long history, but for different reasons like dependence on oil industry and lack of suitable planning for agriculture priorities , this potential hasn't been exploited yet (Schneiter et al., 2002 ) . The leaves of this plant are the first source of photosynthetic materials production needed for filling the seeds and any loss or lack of their efficiency results from factors such as pests, diseases, mechanical damages, hail. Reductions in translocation of photosynthetic materials to the seeds, and yield loss due to leaves'fall have important roles in yield prediction. Previous studies have showed that the reduction in leaf area caused by defoliation could reduce transpiration of wheat (Midmore et al., 2001; Zhu, 2001) , maize (Crookston and Hicks, 1988) and soybean plants (Ostlie and Pedigo, 1984) . Two aspects of plant physiology affected by defoliation are the relationship between the sink and the source in carbohydrate availability and modified water balance across the plant. Regarding the sink/source relationship, many researchers have focused on accurate and precise assessments of foliar diseases (Guan and Nutter, 2002) . They have evaluated the yield and quality effects of defoliation on forage production to improve the ability of agronomists, farmers and crop insurance adjusters to assess the economic impacts of leaf damage (Roth and Lauer, 2008) . Models have been developed for a range of crops that simulate the impact of defoliation caused by pests on crops (Kropff et al., 1995; Olesen and Grevsen, 2000) . In these models, the balance of carbohydrates between the source and sink organs was assessed based on empirical data from defoliated plants. Empirical experiments for wheat showed that during the vegetative period, defoliation at early and middle tillering did not affect seed yield, while defoliation imposed at late tillering and at booting reduced seed yield under rain-fed conditions (Zhu, 2001; Zhu et al., 2004) . Providing the proper fertilization from the soil with a balanced supply of chemical fertilizers and plant nutrient elements is one of the important aspects of crop management to achieve maximum yield and high quality crops and minimize their harmful effects on the environment (Chaudhry et al., 1999) . Crop plants need to have multiple nutrients for optimal growth and development and some elements such as nitrogen, phosphorus and potassium in relatively large quantities are needed and the lack of these elements in soil will reduce plant growth and production (Schneiter et al., 2002) . Defoliation experiments to simulate the damage caused by diseases, pests and hail come into force. Performing such experiments shows the role of leaves in supplying and transferring pho-The following parameters were examined: 100-seed weight: 100-seed samples were taken 5 times from each plot and weighed.
Seed yield: seeds of all plants from the harvested area were weighed. Then each plot yield was measured and described in g/m 2 . Oil percentage: oil percentage was determined by the Soxhlet method after extraction with petrol ether.
Plant height: average of plant height were measured in cm.
Biological yield: Dry weight of plants in each plot was calculated and described as biological yield in g/m 2 Number of seeds per head: Number of seeds per head were taken 5 times from each plot and were counted.
Result and discussion
The results showed that severe defoliation significantly reduced seed yield (Tab. 6). Compared with control, severe leaf removal decreased the seed yield to 11 percent (Tab. 5). Fe application had a significant effect on seed yield, while the effect of Mn on seed yield wasn't significant (Tab. 6). The use of Fe in comparison to control increased seed yield by 12 percent (Tab. 4). Defoliation did not affect the number of seeds per head, but the 100-seed weight significantly declined. It seems that number of seed per head is controlled genetically while seed weight depends on the source strength. Hence removal of leaf resulted in source limitation, and consequently seed weight decreased (Tab. 6). In comparison to control, heavy removal of leaf resulted in 10.5 percent seed weight decrease (Tab. 5). Fe spraying had a significant effect on seed weight (Tab. 6). As compared with the control, Fe effect on 100-seed weight increased by 10 percent (Tab. 4). Mn application had a significant effect on seed number per head and 100-seed weight (Tab. 6). Mn application as compared with the control increased seed number per head by 11.6% and tosynthetic materials in different stages of plant growth. In addition to the critical growth stages of defoliation caused by adverse climatic and environmental factors also certainly clear that defoliation is effective on farm management (Schneiter and Johnson, 1994) . The use of micro elements can somehow reduce stress. Negative effects of defoliation on plants are both quantitative and qualitative. And the use of micro elements can reduce the negative effects of leaf removal. We have taken a step up in order to optimize use of micro-elements.
Material and methods
A field experiment was carried out at Islamic Azad university research farm in Gonabad (latitude: 34°21' N; longitude: 58°41' E; rainfall average: 142 mm). The soil in the experimental plot is clay loam with pH 7.8, containing total N (703 ppm), total P (2 ppm), and total K (0.23 ppm), with an EC of 10 mmhos cm -1
. The experiment was carried out in a factorial design based on randomized complete block with three replications. Defoliation was imposed using shears at three levels of defoliation 0 (control), 40 and 80% of the leaf surface area. The defoliation method described by Muro et al. (2001) was used. Treatments included Fe in two levels (with and without Fe) and Mn in two levels (with and without Mn). Fe and Mn fertilizers were provided by chelate and manganese sulphate (in two stages of head stared and seed formation) respectively. Sowing was performed in rows 70 cm apart; plant distance within the row was 40 cm. Each row had 12 plants with each plot consisting of 6 rows. Irrigation was done when the available moisture reached 20% of field water capacity. At harvest time, the plants in the two middle rows(a total of 24 plants)were collected and taken to the laboratory and yield parameters were determined after the heads had been threshed and the seeds had been dried to a moisture content of about 7%. Tab. 1. Long-term (1978 -2008 3). Defoliation had a significant effect on oil percentage and plant height (Tab. 5), so that compared with control; severe defoliation caused a 37% and 6.5% decrease in oil and plant height respectively (Tab. 2). In Fig. 4 when the number of seeds per head was low(size of a small sink), the use of Mn and Fe (F 1 M 1 ) together has increased seed yield in comparison to the lack of Fe and Mn condition (F 0 M 0 ), which itself could compensate for the reduced seed number per head through seed weight increase (Fig.  5) . Fig. 5 changes in seed yield occurred when the seed number per head was between 700 to 750 . Due to the antagonistic effect between the two, when Mn is used alone, seed yield changes happened when the 100 seed weight was between 7.5 to 8 g (Fig. 3) , whereas when we use Mn with Fe , this change happens when the 100 seed weight was between 6.5 to 7 g. becomes less (closed curve). Based on Fig. 1 , the role of Fe alone was greater when the numbers of seeds per head was larger (larger sink size) and increases seed yield compared to control. Mn alone could cause changes in seed yield when the seed number per head was between 550 to 600 or more (Fig. 2) . While because of the antagonistic effect between the two (Fig. 4) defoliation had little effect on seed yield, which seems reasonable because of the large sink due to a positive effect of the sink size on power source. The remaining leaves pho- Fig. 5 shows that when the sink size is small (low number of seeds per head), defoliation effect was more severe on seed yield, but when numbers of seeds per head increased, ments increased seed yield it was not significant. It can be concluded from the results that the combined use of Mn and Fe had no significant impact on sunflower yield so there might be an antagonistic effect between the two elements.
tosynthesis (in defoliation treatments) increased, which compensated for the decreased number of leaves, but at low seed number per head (due to reduced negative effect of sink size on power source), remaining leaves will have little photosynthesis.
Correlation between seed number per head and seed yield was not significant (R 2 =54) in the case of no defoliation while this correlation was significant when the defoliation was done (R 2 =91). It seems that defoliation caused the source limitation hence an increase in seed number did not affect the seed yield (Fig. 6 ).
Conclusions
Results indicated that when Fe was used alone, seed yield increased because of an increase in seed weight, but for Mn seed yield was not affected, since seed number per head increased while seed weight and head weight decreased. The use of Fe in normal defoliation treatment (40%) increased seed yield significantly, but in severe defoliation treatment (80%) it had no significant effect on seed yield. Although the use of Mn in all defoliation treat- 
